In the last decades, patient and public involvement (PPI) in health research has steadily grown worldwide. 1 Various policy directives promoting PPI have been introduced, and funding bodies increasingly require the integration of PPI into research projects. 2,3 PPI is well established in North America, the UK and Australia through support organizations such as Patient-Centered Outcomes
Research Institute (PCORI) in the United States and INVOLVE in the UK, and through the dissemination of PPI models and scientific publications. 1, 4, 5 Involving patients, carers, patient organizations and communities in the research process is valued for multiple reasons. First of all, PPI is related to democratic values as it empowers patients and citizens to influence the research agenda, a task traditionally led by clinicians, researchers and industry. 4, 6, 7 The democratizing value of PPI is often described based on various degrees of involvement, in accordance with Arnstein's 1969 ladder of citizen participation, 8 which ranges from non-participation to tokenistic involvement to degrees of citizen power. 9 INVOLVE distinguishes between three PPI approaches: consultation, collaboration and user-led. 10 Similarly, Health Canada divides PPI into five stages: inform or educate, gather information, discuss, engage and partner. 11 Aside from the democratizing value of PPI, it is also valued for potentially enhancing the quality of research. PPI can improve methodological quality, for example, by increasing recruitment and retention of study participants because patient/public representatives have better access to the study population that they are part of, thereby ensuring study acceptability in the target population. 12 At an epistemological level, proponents of experience-based knowledge argue that patients and carers' personal experiences of illness are important contributions to clinical research-based knowledge. 3, 5 Patient and public involvement methods and approaches cover a broad range of areas, 10, 12, 13 such as conventional qualitative and quantitative research methods (eg, interviews, focus groups and surveys), which are applied either independently or combined.
Furthermore, PPI also employs approaches and methods related to project management, where patient/public participants are consulted, for example, in Delphi rounds or serve as representatives in steering committees and on expert panels that discuss research design, results and dissemination. PPI is also being practised using more comprehensive models, which include several steps and methods (scientific and non-scientific). The James Lind Alliance (JLA), for instance, is an independent organization funded by the National Institute for Health Research and the Medical Research Council in the UK and provides a platform for applying an integrative approach which brings patients, carers and health-care professionals together in Priority Setting Partnerships. The approach uses deliberative methods to identify uncertainties, interpret these as potential research questions and compare these to the existing evidence before engaging in different methods for prioritization (eg, expert panels, surveys, focus groups). Often the final prioritization takes place at face-to face meetings with group discussions. 7, 14, 15 PPI is also an integral aspect of participatory action research 16 and communitybased participatory research, each of which has its own set of methodologies and approaches. 17 The variety of values and methods associated with practising PPI make forming an overview and developing recommendations for best practice difficult. With PPI becoming increasingly common in research, the discussion continues regarding its purposes, outcomes and impact, not to mention who it benefits and what quality standards should be applied to evaluate PPI. [18] [19] [20] [21] 
| PPI in cancer research
Cancer affects a vast population of patients, survivors, relatives and carers. The growing prevalence, uncertain (life-threatening) prognosis and a high symptom burden make PPI relevant in cancer research to ensure that the rapid development of medical and technological opportunities for diagnostics, treatment and care is aligned with the needs and priorities of the growing population of people affected by cancer. Years of initiatives in the UK and the United States have made PPI a familiar aspect of cancer research, especially due to formal training requirements and the presence of patient advocates/ representatives on review panels since the 1990s. 5 Therefore, PPI in cancer research is a field particularly suitable to study and learn from in terms of how PPI is practised and which outcomes and impact PPI produces.
Earlier reviews in the field include a study by Hubbard They distinguished between involvement in scientific review panels and participatory research projects (n = 7), and involvement in clinical trials (n = 3). The review showed that PPI in cancer research has been carried out primarily in the United States and the UK, reflecting a general PPI trend. Their results also highlighted that involvement was more prominent in women with breast cancer (n = 22 publications). Moreover, studies mainly reported the impact of PPI on research designs, accrual and response rates. The authors concluded that the agenda of involvement in cancer research has taken root but that evaluation is needed to show the impact of involving patients in the research process. 22 Because PPI in cancer research continues to grow, gaining an overview of the experiences, challenges, outcomes and quality of more recent PPI in cancer research is an important step in providing information and recommendations for future PPI in cancer research.
The aim of this review is to describe the current state of PPI in cancer research. Three central research questions will be explored: 
| ME THODS

| Search strategy
A systematic approach based on the PRISMA guidelines was applied to report the results. 23 
| Inclusion and exclusion criteria
This review included original research studies describing the involvement of cancer patients, survivors and carers at any stage of the research process with a clear PPI purpose and outcome. Studies that solely described user experiences with involvement in research were excluded if the purpose and outcomes of the PPI in the research process were not described. Other exclusion criteria were studies that described PPI in service development, if no follow-up research was conducted, prevention and screening projects.
The first author (KHP) carried out a systematic search in December 2016 and in April 2017 in cooperation with information specialists. After duplicates were removed, the search resulted in 1297 hits in PubMed, 854 in CINAHL and 904 in PsycINFO (Figure 1 ).
KHP reviewed the titles and/or abstracts in the searches and excluded studies that did not match the inclusion criteria. Two researchers (KHP and LS) then divided the remaining abstracts between them and reviewed the abstracts excluded by the other researcher. If the researchers disagreed, the study was included for full-text assessment. For the studies initially agreed upon, the researchers did a full-text reading and assessment. The sorting process resulted in 27 studies whose validity was assessed with the Critical Appraisal Skills Programme (CASP) checklist for qualitative studies and Mixed Method Appraisal Tool (MMAT) for mixed and quantitative studies. 24 The quality assessment was carried out to gain insight into the methodological quality of the articles but did not result in further exclusions.
| Data analysis
Data analysis was conducted by KHP and LS and discussed with KP and MJ in cases of discrepancy. Data regarding PPI methods were extracted according to Table 1 , which was developed during the review process.
Initially, the table indicated three overall stages: research development, conducting research and research dissemination inspired by similar tables. 4, 13 However, the three stages were further divided into ten subcategories to align with nuances in the included studies (Table 1 ).
Furthermore, the following data were extracted according to 
| RE SULTS
Based on the review's inclusion criteria, 27 articles were included. Table 2 presents the findings subtracted from the articles. In the following, we describe the current PPI trends and characteristics in cancer research.
| Study characteristics: origin and population
The UK represents the majority of the publications (n = 12), 6, [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] followed by the United States (n = 7) [36] [37] [38] [39] [40] [41] [42] and Australia (n = 3). [43] [44] [45] A single study represents several countries (Germany, Iceland, Italy, Japan, Spain, the UK), 46 and the remaining studies report findings from other countries: Sweden, 47 Denmark, 48 the Netherlands 49 and Canada. 50 The populations in the studies were defined in various ways, though most were disease-specific, while other populations were defined according to age or ethnicity. The majority of the studies (n = 13) focused on specific cancer diseases: breast cancer (n = 4), 36, 37, 47, 50 including a study specifically focusing on breast cancer in a Latino population, 36 followed by lung cancer (n = 4), 30, 32, 38, 41 blood cancer (n = 2), 43, 49 colorectal cancer (n = 1), 39 gynaecological cancer (n = 1) 27 and bowel cancer (and other bowel diseases) (n = 1). 35 Some studies (n = 8) represented heterogeneous cancer types with no specific population/disease focus. 6, 26, 29, 31, 40, 42, 44, 45 Other studies (n = 8) also represented heterogeneous cancer types but had specific foci, for example, studies on young people (n = 3), 33, 34, 48 palliation (n = 3) 25,28,46 and a community with high cancer disparity (n = 1). 42 the research process. Some studies (n = 5) involved patients at two stages (both the definition and prioritization of research questions/ themes). 6, 25, 32, 43, 45 A few studies (n = 3) involved patients/the public at various research stages. 38, 42, 50 Because these studies reported PPI at several stages, the number of research stages (n = 41) in the figure exceeds the number of studies included (n = 27). Most studies reported PPI for prioritization of research themes/questions (n = 10), 6, [25] [26] [27] [28] 32, 35, 43, 45, 49 followed by development of recruitment strategies for research (n = 9), 29, 31, 33, 34, 38, 40, 44, 47, 50 definition of research themes/questions (n = 7), 6, 25, 32, 38, 42, 43, 45 method development (n = 6), 39, 41, 42, 46, 48, 50 study design development (n = 3), 30,36,37 dissemination strategy (n = 2), 38, 42 dissemination (n = 2), 42,50 analysis (n = 1) 50 and recruitment (n = 1). 50 None of the studies involved patients in data generation (eg, as interviewers/facilitators).
| Research stages and applied PPI methods
With regard to PPI methods, the studies included a range of various qualitative and quantitative scientific methods ( Figure 3 ). PPI is also described in terms of processes that involved workshops, discussions and feedback sessions and where patients and carers participated in a variety of consultation, reference and expert groups. Finally, two studies use the JLA priority setting process, 27, 32 which included the establishment of a steering group, surveys and consensus meetings between the assorted stakeholders.
| Purposes and outcomes of PPI
All of the studies show alignment between the PPI purpose and the reported outcome. Most studies reflect the democratizing value of PPI in research. This is especially clear in studies that aim to identify and/or prioritize research topics that describe patient perspectives as essential to defining the future research agenda. 6, [25] [26] [27] [28] 32, 35, 43, 45, 49 In studies designed to develop recruitment strategies, patients are involved to optimize and target recruitment, for example, to gain insight into patient opinions for clinical trial information materials, 47 to develop more user-friendly clinical trial websites, 44 to define best time to recruit patients for patient-reported outcome measures (PROM) research, 29 to develop clinical trial decision aids 31, 40 and to develop the study brand to increase recruitment and retention. 34 When PPI is part of developing methods or entire study designs, patients and carers are involved to ensure, for instance, the relevance, 41 population-specific sensitivity, 46 validity 50 and ethics 37 of the methods and study designs. Finally, the purpose of PPI at the dissemination stage is to ensure relevant education and information that can help reduce health disparities. 42
| PPI challenges and recommendations
During the review, we sought to extract specific PPI challenges and recommendations reported in the studies (Table 3) . Challenges are not reported in all studies, but many of them described general methodological challenges and limitations, such as the issue of poor generalizability due to the limited number of participants, poor response rate 25, 43, 45 or the qualitative design. 40 Poor generalizability was also described in terms of the composition of the sample or included participants. Studies problematized the overrepresentation of women 6, 42 and the underrepresentation of ethnic minorities (n = 4), 6, 27, 42, 46 and patients with an advanced and aggressive illness 6, 32, 48 and newly diagnosed and relapsed patients. 43 The issue of representativity reflects a classical methodological concern in studies that seek variation in their population but also touches upon the issue of opportunities to participate in PPI. In addition to this challenge, studies problematize the fact that PPI often involves the most socioeconomically advantaged patients who are already active in patient and consumer organizations 47 and the difficulty of reaching and engaging less proactive patients 34 and patients with a low level of health literacy. 49 A few studies reflected on specific challenges regarding the involvement of patients and carers in the research process. One study revealed that the patients have difficulty focusing on research priorities as opposed to their own illness experiences. 25 Another study stated that the medical jargon was difficult to understand and that patients found that prioritizing research issues was difficult because they were perceived as equally important. 32 The PPI challenge mentioned most often was its time-consuming nature and the surplus financial resources required. 31, 36, 42, 50 In terms of recommendations, the majority of the studies (n = 19) did not have specific recommendations on the PPI process.
However, PPI has implicit value and the studies recommended that engaging patients and carers in the research process is important for ethical and practical reasons. A few studies recommended specific methods, such as the value-weighting approach as an acceptable and feasible method 43 ; the community consultation model for ensuring a more ethical design 37 ; focus groups as a valid method for formulating research ideas 25 ; and the Delphi method for ensuring transparency and equity in the PPI process. 42 The specific PPI recommendations included building participant competencies for PPI both among the patient/public participants and among the participating researchers. 45 Improving patient/public competencies and skills could include formal training 36, 39 and ensuring support from researchers 44 and sensitive facilitation during the research process as it can be an upsetting experience to talk about illness experiences. 25 Researchers can improve their ability to listen and respond to patient/public needs. 44 works and projects that were already a consumer priority. 44 For process recommendations, one study recommended that patient and stakeholder involvement should be initiated early in the research process. 39 Other process-related recommendations were to include adequate time for meetings, planning 42 and logistics. 36 Some studies recommended including the following in the budget: care and comfort (support, rest, food), 50 financial support/compensation, 39, 42 cost of extra time and PPI expenditures. 36 As described above, recommendations also involved taking representativity and the lack of diversity among PPI participants into consideration (see Table 3 ).
TA B L E 2 Characteristics of included studies stratified according to research stages (cf. 
| Quality assessment
Studies with a qualitative design were assessed according to CASP (n = 13) which was chosen because of its thorough examination of the quality of qualitative research (Appendix S1) and because it has been used in similar systematic reviews of PPI. 19, 20, 51 The CASP assessment showed that the majority of the studies were of high quality. Studies that were of low quality did not apply the scientific methods generally applied in qualitative research (eg, expert panel discussions and workshops) 33, 42 and did not fulfil the CASP criteria to the same degree as the other studies. One of the criteria that CASP assesses is whether the relationship between the researcher and participants has been critically examined. This includes researchers examining their own role, potential bias and influence on, for example, defining the research topic, data collection, recruitment and choice of location, but also how the researcher responded to events during the study and whether changes in the research design were considered. Despite the fact that this issue is a key aspect of PPI, many studies (n = 9) failed to meet the criteria. (Appendix S1)
The remaining quantitative descriptive and mixed methods studies (n = 14) were evaluated using MMAT, an instrument developed for mixed-study reviews. We found variation in the quality assessments of the studies, where low quality assessments in the quantitative studies were related to issues regarding response rate. Low quality assessment of the qualitative studies mainly regarded the lack of description of researchers'
influence (in line with the CASP assessment of the qualitative studies). In both the MMAT and CASP assessment, low quality was often found in studies applying methods such as reference groups and other participatory research processes that were poorly described and therefore difficult to evaluate for quality (Appendix S1).
| D ISCUSS I ON
This review presented central aspects of PPI in cancer research
based on an appraisal of relevant literature over the past decade to explore current trends and provide information for future PPI in cancer research. In the following, we summarize and discuss the findings by relating them to the broader PPI literature and point out implications for future PPI practice in cancer research.
| PPI participants
Internationally, the frontrunners of PPI in cancer research continue to be the UK and the United States, followed by Australia, at least in terms of publications. This reflects the general trend of PPI activities 4, 19 and is related to the strong organizational and policy foundation PPI has employed in these countries over a long period. The few publications (n = 5) originating from other countries indicated that PPI in cancer research outside the UK, the United States and
Australia is still in its early stages.
Patient and public involvement population trends in cancer research have changed compared to the findings presented in earlier reviews, 5, 22 where PPI activities predominantly took place in breast cancer research. The present review showed that a variety of diverse patient groups (when defined by cancer diagnosis) are involved in PPI activities. Moreover, cancer patients in palliative care 25, 28, 46 and with short survival 32 have been involved in research development, demonstrating that even patients at end of life are able and willing to participate. The review identified other ways to define PPI population groups in cancer research, for example, according to age 33, 34, 48 or community/ethnicity. 36 found that the population groups that were mostly involved in PPI in health research were black and minority ethnic groups followed by people with mental health problems, children and other "vulnerable" adults. While the findings by Boote et al demonstrate that PPI is practised in groups that in different ways may be categorized as vulnerable or marginalized, the findings in Green and the present review indicate that there is a lack of diversity among participants of PPI in other, for example, disease-specific, research.
| Research stages and methods
The review showed that studies have increasingly included PPI in the early stages of research. According to the earliest study included in the review, patient involvement in determining research priorities, especially in cancer research, was lacking and no comprehensive attempt was made to elicit patient views to inform the strategic direction of cancer research in the UK. 6 Our review demonstrated that this aspect of PPI in cancer research has gradually grown in the last ten years; it has in fact become the research stage at which most PPI activities in cancer research take place internationally, especially in the UK. Although this is a positive development, our review shows that PPI is lacking in other research stages and that there are few examples of PPI being carried out at several research stages or throughout the entire research process. This finding is not isolated to cancer research, and similar findings have been found in other systematic reviews of PPI, 1, 13, [53] [54] [55] which points out a central area for development of PPI in general.
An initial aim of our review was to make recommendations regarding methods and approaches to practising PPI across the research process. This has proven difficult for two reasons. First, PPI methods vary greatly and include scientific, process-oriented and mixed approaches (eg, the JLA approach). We assessed the scientific quality of the studies according to CASP and MMAT and found that studies that have a high methodological quality, for example, do not necessarily report clearly on the PPI process. Similarly, studies whose methodological quality is low (due to a non-scientific methodological approach) may describe the PPI process in greater detail.
This puts into question the relevance of using appraisal tools developed for scientific methods when evaluating PPI studies. Another impediment to making recommendations based on experiences from other studies is the lack of critical reflection in the articles on the methods and PPI process applied. This is in line with other systematic reviews that have described the reporting of PPI as poor, inconsistent and lacking details on context, process, impact and conceptualization of PPI, [19] [20] [21] 56, 57 which makes methodological recommendations difficult. 13 The PPI literature addresses the challenge of synthesizing results from PPI articles to inform best practice, just as evaluation and reporting guidelines have been developed to support the reporting and comparability of PPI in research. 18, 51, 58, 59 The recently updated version of the Guidance for Reporting Involvement of Patients and the Public (GRIPP2) comprises a short and long form. The latter can be used if reporting PPI is the primary objective of an article, while the former is useful for PPI as an integrative part of the research. 59 The short form makes it possible to report on PPI while also reporting on the primary research objective based on conventional scientific criteria, as is the case with CASP and MMAT. The hope is that such tools will improve the comparability of future reporting on PPI, thereby allowing systematic reviews to inform best practice. For example, Maintaining focus on research purpose (eg, prioritization) 25 Understanding medical jargon 32 "Patients spent most of the time in the groups talking about their own illnesses and how they had affected them and their families. Investigators brought discussions back to the issue of research priorities. For some groups patients were able to prioritise, for others patients wished to talk more about their own experiences." (p.224) 25 "Although attempts were made to formulate the research questions in lay language, in some situations it proved extremely difficult to do this in a concise fashion. This represented a major challenge for most patients and carers and, at the final workshop, many indicated they felt disadvantaged by their lack of understanding of the complex medical issues" (p.178) 32 Build participant skills (the public and researchers)In terms of:
| Purposes and outcomes of PPI
Formal training 36, 39, 45 Holding separate meetings with researchers and patients 39 Ensuring support from researchers 44 Improve researchers ability to listen and respond to patient/public needs 44 "Today's more informed society is eager and able to encourage a purposeful research culture and direction.
Hence, we see the need to build and maintain a critical mass of researchers who are competent in partnering with consumer groups, which in turn can offer capable consumer representatives." (p.7) 45 "(…) training program for patient advocates was beneficial, as it prepared patient advocates to participate fully (eg, familiarizing them with the research process). Another step we found was to conduct separate meetings (…) to prepare them to participate in different steps in the study. For example (…) we met with patients prior to stakeholder Advisory Panel meeting to discuss patients' presentations about their cancer experiences." (p.101) 39 Underrepresentation of certain Less proactive patients 33, 49 Advanced and aggressive illness 6,32,48 "The lay participants predominantly identify as white and under 60 y old. It is notable that individuals of Asian (eg, people identifying as of Indian, Pakistani, Bangladeshi or other South Asian ethnicity) and Black ethnicity and older women who make up a substantial proportion of women diagnosed with EC are underrepresented" (p.143) 27 "We acknowledge that this [PPI participants] is a group of self-selected research aware young people (…). They voiced a concern on how to reach other young people who were less empowered and knowledgeable than themselves" (p.63) 33 Consider sampling to achieve diversity "More disadvantaged or ill patients would probably be less likely to participate in interviews and youth panels and more limited by the length of the questionnaire. In general, when involving patients in qualitative interviews, youth panels, and cognitive validation this limitation should be considered." (p.175) 48 Time-consuming Requires extra resources 50,31,36,42 "Be prepared to spend time educating team members about the study process, and review as needed"… "Be prepared for a higher administrative burden that coincides with having a large team" (p.1115) 36 Include time for meetings and planning/logistics 36, 42 "Others who are considering such partnerships should ensure compensation for both academics and community members and that the academic's support include time for meetings and planning activities" (p.475) 42 Include extra costs for Care and comfort (support, rest, food) 50 Financial support/compensation 39, 42 Extra time and PPI expenditures 36 "Special attention is required for adequate rest, nutrition, debriefing, and emotional support throughout the research process. We recommend that the basic (…) principles of respect, power sharing, and reciprocity, that researchers working with cancer population include in their research budgets resources to attend to issues and activities of care and comfort." (p.245) 50 Involve patient/public participants as early as possible in the research process 39 "One critical lesson is the importance of involving patients and other stakeholders as early as possible in the process. We began our collaboration (…) during the proposal funding stage, allowing everyone to have input in decisions about the study design" (p.101) 39 (Continues) definition and prioritization of research topics/questions. These stud- 21, 55 It has been argued that the experiential knowledge of researchers and patients/the public is essential for understanding the complexity of the PPI collaboration and process and thus for the evaluation of the impact of different PPI approaches. 21 In the present review, the majority of studies do not describe participants' experiences or evaluation of their PPI participation and when provided, the descriptions are minimal. 25, 33, 38, 50, 61 
| Challenges and recommendations
As described, most studies do not explicitly report challenges or recommendations on the PPI process based on their experiences. Engaging in partnerships with well-established networks and projects that were already a consumer priority 44 Find "common language" to ensure effective communication between researchers and PPI participants 39 "Before anything else, a relationship firmly grounded in trust and mutual respect must be established among key stakeholders. Academic researchers can earn trust and respect form CBOs (community-based organizations) and their patients by asking about and responding to articulated needs. (…) CBOs can reap the benefits of incorporating research into their services by being receptive to the research process and acknowledging the value of gathering empirical evidence" (p.1114) 36 "Roles and responsibilities were established early on in this study and outlined in a governance plan that was reviewed and approved by study leadership" (p.1114) 36 they do not specifically inform future PPI in cancer research. Likewise, general PPI recommendations, such as "we must involve patients in setting the research agenda", 28 or "Ideally consumers and researchers should always work together to identify and detail research topics" 45 are also too vague to inform future PPI activities. The type of PPI challenges reported in other studies regarding, for example, conflicts among community concerns and research agendas and power relations between PPI participants and researchers 19 were absent. This lack of critical attention is also identified in other systematic reviews of PPI, labelling it as a "publication bias". 19 This lack of critical discussion on the process and outcomes of PPI increases the risk of tokenism.
The studies in our review that more specifically address PPI challenges and recommendations confirm issues identified in other PPI reviews such as budgeting for extra costs and time spent, 13, 56 as well as building competencies, skills and relationships, 54, 56 and taking the composition of PPI participants into consideration, as discussed earlier. A handful of studies report specific challenges associated with involving patients with advanced and aggressive disease, where, for example, recruitment to panels and boards is difficult due to high patient mortality. 32 Another specific recommendation for involving seriously ill people is to consider their special care needs, for example, being able to rest when participating in focus group discussions 50 and ensuring sensitive facilitation during the research process, as it can be upsetting for the participating patient. 25
| PPI in cancer research and other medical fields
The findings of the present review describe the progress of PPI in cancer research within the last ten years, which demonstrates a continuous engagement in qualifying PPI. Compared to systematic reviews regarding PPI in other (medical) research areas, there are many similarities, as demonstrated in the discussion. There are, however, also additional insights that may have general relevance for PPI in other (medical) fields.
One of the findings the review shows that it is feasible and valuable to involve patients in research even when the survival rate is low and end of life near. This finding is particularly relevant for research in cancer and other life-threatening diseases, but may also inspire the inclusion of patients who are in other ways perceived as being too vulnerable to participate in PPI. Another finding which has general relevance regards the composition of the participants in PPI activities, where the review shows that there is a growing critical awareness of the overrepresentation of certain groups, that is, women from socioeconomically advantaged and ethnic majority groups, who are often already proactive patients.
| Implications for practice
The current trends identified in this systematic review point towards several areas that can be further developed within PPI in cancer research. Based on the findings of the review, we recommend that:
• PPI activities are expanded in countries besides the ones currently predominant in the field to generate international diversity in PPI in cancer research.
• Greater diversity is ensured in the composition of PPI participants regarding gender, ethnicity, health literacy, education and socioeconomically status.
• PPI activities go beyond the first stage of the research process "Development of research focus," where PPI has become well established, to explore the potential of PPI more broadly throughout the research process.
• PPI reporting is qualified by including positive and negative experiences of the PPI process to inform future PPI, for example, by using GRIPP2.
• The special needs and preferences of seriously ill participants are considered to allow their participation in PPI activities.
| Limitations
Our search strategy was limited to three scientific databases without grey literature searches. However, we were especially interested in reviewing peer-reviewed PPI activities to ensure a standard for scientific quality.
It could be argued that it is a limitation that no patient or other public participant was involved in conducting the review. The reason for this is that the competencies needed to carry out a systematic review would require an introduction to the methodology and training, which was not feasible based on the scope of this review.
The assessment of the studies should be read with caution. As earlier discussed, some studies that are assessed to have a low standard of quality according to CASP and MMAT present thorough descriptions of the PPI process.
| CON CLUS ION
This systematic review described and discussed the current state of the international empirical literature on PPI in cancer research. PPI in cancer research has especially been integrated in the early stages of the research process, with most studies involving patients/the public in defining and prioritizing research. Involving patients/the public at this research stage is a strong democratic signal; however, if the research is not realized, PPI may risk becoming a token activity. As a result, we recommend that the reporting on PPI includes critical reflections regarding PPI methods and outcomes to avoid tokenism.
Reporting on the positive and negative experiences of PPI will contribute to the further development of PPI and its potential.
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